The paper proposes a unified framework to study the dynamics of net foreign assets and exchange rate movements. We show that deteriorations in a country's net exports or net foreign asset position have to be matched either by future net export growth (trade adjustment channel) or by future increases in the returns of the net foreign asset portfolio (hitherto unexplored financial adjustment channel). Using a newly constructed data set on US gross foreign positions, we find that stabilizing valuation effects contribute as much as 31% of the external adjustment. Our theory also has asset pricing implications. Deviations from trend of the ratio of net exports to net foreign assets predict net foreign asset portfolio returns one quarter to two years ahead and net exports at longer horizons. The exchange rate affects the trade balance and the valuation of net foreign assets. It is forecastable in and out of sample at one quarter and beyond. A one standard deviation decrease of the ratio of net exports to net foreign assets predicts an annualized 4% depreciation of the exchange rate over the next quarter. 
Introduction
Understanding the dynamic process of adjustment of a country's external balance is one of the most important questions for international economists. 'To what extent should surplus countries
expand; to what extent should deÞcit countries contract?' asked Mundell (1968) . These questions remain as important today as then. The modern theory focusing on those issues is the 'intertemporal approach to the current account.' It views the current account balance as the result of forward-looking intertemporal saving decisions by households and investment decisions by Þrms.
As Obstfeld (2001) [p11] remarks, 'it provides a conceptual framework appropriate for thinking about the important and interrelated policy issues of external balance, external sustainability, and equilibrium real exchange rates'. This approach has yielded major insights into the current account patterns that followed the two oil price shocks of the seventies and the large US Þscal deÞcits of the early eighties. Yet in many instances, its key empirical predictions are rejected by the data. Our paper suggests that this approach falls short of explaining the dynamics of the current account because it fails to incorporate capital gains and losses on the net foreign asset position. 1 The recent wave of Þnancial globalization has come with a sharp increase in gross cross-holdings of foreign assets and liabilities. Such leveraged country portfolios are affected by ßuctuations in asset prices. The upsurge in cross-border holdings has therefore opened the door to potentially large wealth transfers across countries, which alter net foreign asset dynamics. These valuation effects are absent not only from the theory but also from official statistics. The National Income and Product Accounts (NIPA) and the Balance of Payments report the current account at historical cost. Hence they give a very approximate and potentially misleading reßection of the change of a country's net foreign asset position.
These considerations are essential to discuss the sustainability of the unprecedently high US current account deÞcits. The US foreign liability to GDP ratio has quadrupled since the beginning of the 1980s to reach 96% of GDP ($10.5 trillion) in December 2003. 2 Its foreign asset to GDP ratio was then 71% ($7.9 trillion) and its net foreign asset to GDP ratio was -24% (-$2.7 trillion).
The intertemporal approach to the current account suggests that the US will need to run trade 1 surpluses to reduce this imbalance. We show instead that part of the adjustment can take place through a change in the returns on US assets held by foreigners relative to the return on foreign assets held by the US. Importantly, this wealth transfer may occur via a depreciation of the dollar.
Almost all of US foreign liabilities are in dollars and approximately 70% of US foreign assets are in foreign currencies. A back of the envelope calculation indicates that a 10% depreciation of the dollar represents, ceteris paribus, a transfer of 5% of US GDP from the rest of the world to the US. For comparison, the US trade deÞcit on goods and services was 'only' 4.4% of GDP in 2003.
With large gross asset and liability positions, a change in the dollar exchange rate can transfer large amounts of wealth across countries.
Our approach emphasizes this international Þnancial adjustment mechanism. We start from a country's intertemporal budget constraint and show it has two implications. The Þrst is the link between a current shortfall in net savings and future trade surpluses. If total returns on the net foreign assets are expected to be constant, today's current account deÞcits must be compensated by future trade surpluses. This is the traditional 'trade adjustment channel'. The second (new) implication is at the center of our analysis. In the presence of stochastic asset returns which differ across asset classes, expected capital gains and losses on gross external positions signiÞcantly alter the need to run future trade surpluses or deÞcits. These valuation effects constitute a hitherto unexplored 'Þnancial adjustment channel'. An expected increase in the return on US equities relative to the rest of the world, for example, tightens the external constraint of the United States by raising the total value of the claims the foreigners have on the US.
Put simply, a fall in today's net exports or in today's net external asset position has to be matched either by future net export growth or by future increases in the returns of the net foreign asset portfolio. In the data, we Þnd that historically, 31% of the international adjustment of the US is realized through valuation effects on average.
Our model also has asset pricing implications. The budget constraint implies that today's current external imbalances must predict, either future export growth or future movements in returns of the net foreign asset portfolio, or both. We show in section 4 that the ratio of net exports to net foreign assets contains signiÞcant information about future returns on the US net foreign portfolio from a quarter out and up to two years. A one standard deviation decrease of the ratio of net exports to net foreign assets predicts an annualized excess return on foreign assets relative to US assets of 19% over the next quarter. At long horizons, it also helps predict net export growth.
Hence at short to medium horizons, the brunt of the (predictable) adjustment goes through asset returns, while at longer horizons it occurs via the trade balance. The valuation channel operates in particular through expected exchange rate changes. The dynamics of the exchange rate plays a major role in our set up since it has the dual role of changing the differential in rates of return between assets and liabilities denominated in different currencies and also of affecting future net exports. We Þnd in section 4 that today's ratio of net exports to net foreign assets forecasts exchange rate movements at short, medium and long horizons both in and out-of-sample. A one standard deviation decrease of the ratio of net exports to net foreign assets predicts an annualized 4% depreciation of the exchange rate over the next quarter.
Our methodology builds on the seminal work of Campbell and Shiller (1988) and, more recently, of Lettau and Ludvigson (2001) on the implication of a closed economy consumption wealth ratio for predicting future equity returns. Few papers have thought of the importance of valuation effects in the process of international adjustment. Lane and Milesi-Ferretti (2001) , (2002) have pointed out that the correlation between the change in net foreign asset position at market value and the current account is low or even negative. They also noted that rates of return on the net foreign asset position and the trade balance tend to comove negatively, suggesting that wealth transfers affect net exports. Bergin and Sheffrin (2000) have enriched the intertemporal approach to the current account by introducing a variable interest rate and a real exchange rate, which helps to model the volatility of the change in the net foreign asset positions. Mercereau (2003) introduces a stock market in a standard intertemporal approach set up and shows that the current account may help predict future stock market performance. More recently Tille (2003) discusses the effect of the currency composition of US assets on the dynamics of its external debt, Corsetti and Konstantinou (2004) provide an empirical analysis of the responses of US net foreign debt to permanent and transitory shocks, while Lane and Milesi-Ferretti (2004) document exchange rate effects on rates of return of foreign assets and liabilities for a cross-section of countries. None of these papers, however, provides a quantitative assessment of the importance of the Þnancial and trade channels in the process of international adjustment nor explores the asset pricing implications of the theory.
The remainder of the paper is structured as follows. In section 2 we present the theoretical framework that guides our empirical investigation of the mechanisms of international Þnancial adjustment. We discuss the construction of our quarterly dataset of the US disaggregated gross foreign asset and liability positions at market value in section 3. Empirical results are presented in section 4. We Þrst quantify the importance of the valuation and trade channels in the process 3 of external adjustment. We then explore the asset pricing implications of our theory. Section 5 concludes.
2 International Þnancial adjustment.
This sections lays down the Þrst building block of an intertemporal approach to the Þnancial account: an intertemporal budget constraint and a long run stability condition.
Consider the accumulation identity for net foreign assets between t and t + 1 :
NX t represents net exports, deÞned as the difference between exports X t and imports M t , and net foreign assets NA t are deÞned as the difference between gross foreign assets A t and gross foreign liabilities L t , measured in the domestic currency. 3 Equation (1) states that the net foreign position increases with net exports and with the total return on the net foreign asset portfolio R t+1 . 4
We work with net exports NX t instead of the current account CA t . From a national income point of view, the current account records net factor payments, i.e. net dividend payments and net interest income, that are part of the total return R t+1 . If these were the only sources of capital income, then the current account -usually deÞned-would equal changes in net foreign assets. In presence of capital gains and exchange rate ßuctuations, however, neither the Balance of Payment nor National Income and Product Account deÞnitions of the current account coincide with the change in net foreign assets evaluated at market value. The reason is that both accounting systems omit unrealized capital gains coming from changes in asset prices or exchange rates. These valuation effects can be important when the net foreign portfolio is leveraged, and they are incorporated in the return R t+1 .
To explore further the implications of equation (1), we follow the methodology of Campbell and Mankiw (1989) and Lettau and Ludvigson (2001) and log-linearize. The log-linearization requires four assumptions (the details are provided in appendix A):
3 Accumulation equation (1) implies that net foreign assets are measured at the beginning of the period. This timing assumption is innocuous. One could instead deÞne NA 0 t as the stock of net foreign assets at the end of period t − 1, i.e. NA t = R t NA 0 t . The accumulation equation becomes:
In practice, net foreign assets could also change because of unilateral transfers or because of transactions not recorded in the trade balance or the Þnancial account (errors and omissions). Unilateral transfers are typically small, while errors and omissions are omitted in the BEA's International Investment Position. We abstract from these additional terms. See Gourinchas and Rey (2005, in and µ mw respectively, satisfy µ aw 6 = µ lw and µ xw 6 = µ mw .
Assumption 2: The growth rate of household wealth W t+1 /W t is stationary with steady state value γ.
Assumption 3: The return to the net foreign asset portfolio R t is stationary with a steady state value R that satisÞes γ < R.
Assumption 1 is not particularly restrictive. The Þrst part of the assumption is veriÞed in any model where exports, imports, external assets, liabilities and household wealth grow at the same rate along a balanced growth path. This will be the case in a wide variety of models, as long as assets and liabilities are not perfect substitutes. For instance, in a Merton-type portfolio allocation model, the portfolio shares A t /W t and L t /W t are stationary. Part (b) of Assumption 1 guarantees that some ratios are well deÞned. We do not view it as restrictive: it will be veriÞed in most general open economy model except under very speciÞc assumptions restricting the net foreign asset position and the trade balance to be zero in steady state. 5
Assumption 2 is also an implication of the existence of a well-deÞned balanced growth path.
It will obtain if both the consumption/wealth ratio and the rate of return to total wealth are stationary (see Lettau and Ludvigson (2001) for details).
The assumption that the long-term growth rate of the economy is lower than the equilibrium rate of return on the net foreign asset portfolio (Assumption 3) is a common equilibrium condition in many growth models. In our context, it has an intuitive interpretation: manipulating equation
(1), one can check that if Assumption 3 holds, the steady state ratio of net exports to net foreign assets is stationary with an unconditional mean NX/NA that satisÞes
where ρ = γ/R < 1. In other words, countries with steady state creditor positions (NA > 0)
should run trade deÞcits (NX < 0); countries with steady state debtor positions (NA < 0) should run trade surpluses (NX > 0).
5 See, e.g., Corsetti and Pesenti (2001) .
Equipped with Assumptions 1-3, we log-linearize the law of motion of net assets to obtain:
where ∆ denotes the difference operator: ∆z t+1 ≡ z t+1 − z t .
nx t = |µ x | x t − |µ m | m t is a linear combination of log exports and imports that we call, with some abuse of language, 'net exports'. The weights µ x and µ m have the same sign and reßect the relative importance of exports and imports in the trade balance in steady state. They are deÞned as:
Similarly, na t = |µ a | a t − |µ l | l t is a linear combination of log-gross assets and gross liabilities that we call, also with some abuse of language, 'net foreign assets'. The weights µ a and µ l have the same sign and are deÞned analogously to µ x and µ m :
Part (b) of Assumption 1 guarantees that these weights are well-deÞned. Under the assumption that the steady state returns on gross assets and liabilities are the same, r t+1 can be written as: 6
The net foreign asset portfolio return r t+1 increases with r a t+1 (return on assets) and decreases with r l t+1 (return on liabilities). Equation (3) carries the same interpretation as equation (1): a country can improve its net foreign asset position (∆na t+1 > 0) either through a trade surplus (nx t > 0) or a high portfolio return (r t+1 > 0).
We deÞne the linear combination of net exports and net assets nxa t as nx t + na t = |µ x | x t − |µ m | m t + |µ a | a t − |µ l | l t . By construction, it increases with exports and assets and decreases with imports and liabilities. With some further abuse of language, the variable nxa t can be interpreted as the deviation from trend of the ratio of net exports to net foreign assets. It is a theoretically grounded measure of external imbalances.
Our last assumption is a no-ponzi condition that guarantees that nxa does not grow faster than the growth-adjusted interest rate:
6 See Campbell (1996) . The approximation also includes an unimportant constant. Under Assumption 4, the budget constraint (3) can be solved forward and rearranged as follows:
Equation (7) is simply a restatement of the intertemporal budget constraint. It must hold ex-post as well as ex-ante along every sample path. Accordingly, it must also hold in expectations:
This equation plays a central role in our approach. We will use it to assess quantitatively the relative importance of the valuation and trade channels in the process of international adjustment.
It shows that movements in the trade balance and the net foreign asset position must forecast either future portfolio returns, or future net export growth, or both.
Consider again the case of the US with both a large trade deÞcit and negative net foreign assets, implying a very negative nxa t . Suppose Þrst that returns on US net foreign assets are expected to be constant: E t r t+j = r. In that case, equation (8) posits that any adjustment must come through future improvements in US net exports (E t ∆nx t+j > 0). This is the standard implication of the intertemporal approach to the current account. 7 We call this channel the trade adjustment channel.
We emphasize instead that the adjustment may also come from predictable net foreign portfolio returns E t r t+j > 0. 8 We call this channel the Þnancial adjustment channel. Importantly such predictable returns can occur via a depreciation of the dollar. While such depreciation certainly also helps to improve future net exports, the important point is that it operates through an entirely 7 See Obstfeld and Rogoff (2001) for an analysis along these lines. It is of course possible that some of today's adjustment comes from an unexpected change in asset prices or exports. These unexpected changes would be reßected simultaneously in the left and right hand side of equation (8). Our empirical part does not focus on such surprises.
8 The empirical asset pricing literature has produced a number of Þnancial and macro variables with forecasting power for stock returns and excess stock returns in the U.S. and abroad: the dividend-price and price-earning ratios (Fama and French (1988) , Campbell and Shiller (1988) ), the detrended T-bill rate (Hodrick (1992) ), the term spread -the difference between the 10-year and one-year T-bill yields-and the default spread -the difference between the BAA and AAA corporate bond rates (Fama and French (1989) ), the aggregate book-market ratio (Vuolteenaho (2000) ), the investment/capital ratio (Cochrane (1991) ) and more recently, the aggregate consumption/wealth ratio (Lettau and Ludvigson (2001) ). To our knowledge, our approach is the Þrst to produce a predictor of the return on domestic assets relative to foreign assets. different channel: a predictable wealth transfer from foreigners to US residents. The role of the exchange rate can be illustrated by considering the case where gross liabilities are denominated in domestic currency while gross assets are in foreign currencies. We can then rewrite r t+1 as:
wherer a t+1 andr l t+1 represent the gross nominal returns in local currency, ∆e t+1 the rate of depreciation of the domestic currency and π t+1 the realized rate of domestic inßation between periods t and t + 1. Holding local currency returns constant, a currency depreciation increases the return on gross assets (held in foreign currency), an effect that is magniÞed by the degree of leverage of the net foreign asset portfolio when |µ a | > 1.
It is important to emphasize that equation (8) is an identity. It holds in expectations, but also along every sample path. Accordingly, one cannot hope to 'test' it. 9 Yet it presents several advantages that guide our empirical strategy. First, this identity contains useful information: a combination of exports, imports, gross assets and liabilities can move only if it forecasts either future returns on net foreign assets or future net export growth. The remainder of the paper evaluates empirically the relative importance of these two factors in the dynamics of adjustment and investigates at what horizons they operate. Second, our modeling relies only on the intertemporal budget constraint and a long run stability condition, hence it is consistent with most models. We see this as a strength of our approach, since it nests any model that incorporates an intertemporal budget constraint. More speciÞc theoretical mechanisms can be introduced and tested as restrictions within our set up. They will have to be compatible with our empirical Þndings regarding the quantitative importance of the two mechanisms of adjustment and the horizons at which they operate. Thus our Þndings provide useful information to guide more speciÞc theories.
3 US net foreign assets, net exports and exchange rates.
We apply our theoretical framework to the external adjustment problem of the United States.
Our methodology requires constructing net and gross foreign asset positions at market value over relatively long time series and computing capital gains and returns on global country portfolios.
In this section, we describe brießy the construction of our data set. A complete description of the data is presented in Gourinchas and Rey (2005, in progress) .
Positions.
Data on the net and gross foreign asset positions of the US are available from two sources: the US Bureau of Economic Analysis (BEA) and the Federal Reserve Flows of Funds Accounts for the rest of the world (FFA). 10 Following official classiÞcations, we split US net foreign portfolio into four categories: Debt (corporate and government bonds), Equity, Foreign Direct Investment (FDI) and Other. The 'other' category includes mostly bank loans and trade credits. It also contains gold reserves. 11 Our strategy consists in re-constructing market value estimates of the gross external assets and liabilities of the US that conform to the BEA deÞnitions by using FFA ßow and position data and valuation adjustments.
Denote by X 0 t the end of period t position for some asset X. We use the following updating equation:
where F X t denotes the ßows corresponding to asset X that enter the balance of payments, and DX t denotes a discrepancy reßecting a market valuation adjustment or (less often) a change of coverage in the series between periods t − 1 and t.
Using existing sources, we construct an estimate of DX t as r xuse quarterly total returns on the broadest stock market indices available in each country. The total return on debt is a weighted average of the total quarterly return on 10-year government bonds and the three-month interest rate on government bills, with weights reßecting the maturity structure of debt assets and liabilities. The total return on 'other' assets and liabilities is computed using three-month interest rates. All returns are adjusted for US inßation by subtracting the quarterly change in the Personal Consumer Expenditure deßator.
In all cases, we use end of period exchange rates to convert local currency capital gains and total returns into dollars. Gourinchas and Rey (2005, in progress) gives a precise description of the currency weights and maturity structure (for debt) and of the country weights (for equity and FDI assets) that we use in our calculations.
It is difficult to construct precise estimates of the Þnancially-weighted nominal effective exchange rate, needed in particular to compute net portfolio returns in equation (9). There is little available evidence on the currency and country composition of total foreign assets. In practice, the benchmark Treasury Survey (2000) reports country and currency composition for long-term holdings of foreign securities in benchmark years. Because few data are available before 1994, the weights are likely to be substantially off-base at the beginning of our sample. Instead, we construct a multilateral Þnancial exchange rate using time-varying FDI historical position country weights. This exchange rate proxies the true Þnancially weighted exchange rate that affects the dollar return on gross foreign assets. 13 We also make the realistic assumption that most foreign asset positions are not hedged for currency risk (see Hau and Rey (2005, forthcoming) ).
Our constructed series of the net foreign asset position for the US is shown in Figure 1 , relative to household net worth. We see a strong deterioration of the US net foreign asset position after 1982. The US switched from being a net creditor to being a net debtor around 1988 and its net foreign asset position has kept on deteriorating ever since.
[ Figure 1 about here]
Empirical results.
Section 3 showed that under some stationarity assumptions, nxa, a linear combination of (log) exports (x t ), imports (m t ), gross foreign assets (a t ) and liabilities (l t ) is a theoretically well-deÞned measure of external imbalances. Our empirical implementation proceeds in three steps. First we test for unit roots in (log) exports, imports, assets and liabilities. Augmented Dickey Fuller tests overwhelmingly support the presence of unit roots in each of the series. 14 Second, we check the empirical validity of our stationarity assumptions. Assumption 1 implies that xm t ≡ x t −m t ; al t ≡ a t −l t ; xa t ≡ x t −a t are stationary. In fact, this implication is all we need for the loglinearization (see Appendix A). Hence, this is what we check in the data. 15 Exports, imports, assets and liabilities are likely to be measured with error. Accordingly, we estimate xm t = x t − β m m t , al t = a t − β l l t and xa t = x t − β a a t where the β i s are unobservable coefficients.
Fortunately, cointegration techniques provide an efficient method to estimate the β i s that is robust to regressor endogeneity. This implies that we should Þnd three cointegrating relations among x t , m t , a t and l t .
We test for the number of cointegrating relations among these four variables using full information likelihood methods (see Johansen (1988) , (1991)). As is well-known, the results regarding the number of cointegration vectors are sensitive to the lag length in the VAR. The sequential modiÞed likelihood ratio and the Akaike information criteria suggest using a large number of lags (above twenty-eight). Indeed, for smaller number of lags, the test gives unstable results. When twentyeight lags and above are included, results stabilize. The maximum eigenvalue statistic, presented in the Þrst block of Table 1 , tests the null hypothesis of r linearly independent cointegrating vectors against r + 1 cointegration vectors. The trace statistic, reported in the second block of Table 1, tests the null hypothesis of r linearly independent cointegrating vectors against k cointegrating relations, where k is the number of endogenous variables. Both tests indicate the presence of three cointegrating vectors at the 5% conÞdence level. Thus assumptions underlying equation (8) are satisÞed. 16 The third step is to estimate our three cointegrating vectors. We use Stock and Watson's (1993) dynamic least square technique, since it generates optimal estimates of the cointegrating coefficients in a multivariate setting, and it performs well relative to other asymptotically efficient estimators in Þnite samples. SpeciÞcally, we estimate the following equations by OLS:
The OLS estimatesβ m ,β a andβ l provide consistent estimates of the cointegrating coefficients β m , β a and β l . The leads and lags of the Þrst differences of the right hand side variables eliminate the effect of regressor endogeneity on the distribution of the OLS estimator. 17
We estimate the regressions in equation (10) are very similar when the number of leads and lags is increased. We choose to limit the number of leads and lags to four in order to keep as many points as possible for the out-of-sample exercises presented in section 4.6. 18 We obtain the following point estimates, with robust standard errors in parenthesis:
Appendix A shows that nxa can be constructed directly from xm, al and xa, as nxa t = |µ m | xm t + |µ l | al t + xa t . In practice, we normalize nxa so that the weight on exports is unity. This is a natural normalization: it implies that nxa is expressed 'in the same units' as exports, so nxa measures approximately the percentage increase in exports necessary to restore external balance (i.e. compensate for the deviation from trend of the net exports to net foreign asset ratio).
Our normalized nxa t is:
The sample weights µ i are constructed as follows. We calculate µ iw as the average ratio of variable i to household Þnancial wealth over the entire sample. 19 We then use equations (4) and (5) to construct µ x , µ m , µ a and µ l . The estimated weights are µ x = −10.1, and µ a = 8.2. 20 As expected, this indicates a substantial degree of leverage: small movements in asset returns can have a large impact on the net foreign asset position. From equation (2), this implies a steady state discount factor ρ = 0.95.
Given these weights, the implied deviation from trend is:
We observe that the coefficients satisfy the sign restrictions discussed above: nxa t increases with exports and gross assets and decreases with imports and gross liabilities.
For comparison, we construct nxa using the average shares over the sample. We obtain nxa t = x t − 1.10m t + 0.81a t − 0.72l t . These coefficients are quite close to the estimated ones, with a higher We construct the Þnancial returns on the net foreign asset portfolio as follows. First, we use the deÞnition of r t = |µ a | r a t − |µ l | r l t . r a t and r l t are weighted averages of the returns on the four different subcategories of the Þnancial account: equity, foreign direct investment, debt and 'other'.
For instance, we write the total return on gross assets r a t as: where r ai t denotes the real (dollar) total return on asset category i (equity, FDI, debt or other) and w a i denotes the average weight of asset category i in gross assets. A similar equation holds for the total return on gross liabilities r l t (with corresponding returns r li t on asset category i). We use the historical weights to construct w a i and w l i . Table 2 reports some summary statistics on nxa t , as well as different asset returns and the rate of depreciation of our multilateral exchange rate. All the returns are total quarterly returns, including capital gains and losses. 22 Table 2 indicates that nxa and the return on the portfolio on net foreign assets are quite volatile. The volatility of export and import growth (4.28 and 3.81)
is much smaller than the volatility of the net portfolio return (14.90). The return on gross assets is slightly larger than the return on gross liabilities (about 4 basis points for quarterly returns).
Given the leverage of the net foreign asset portfolio, this translates into a sizable real overall return for net foreign assets, of 1.22% over a quarter.
Looking at the subcomponents, we Þnd that domestic and foreign dollar equity and foreign direct investment average returns r leEquation (8) imposes the following restriction: 
where e 0 r (resp. e 0 ∆nx ) is a dummy vector that 'selects' r t (resp. ∆nx t ). 23 We represent the time paths of nxa r t and nxa ∆nx Finally, the testable restriction e 0 nxa I + (e 0 r + e 0 ∆nx − e 0 nxa ) ρA = 0 should be satisÞed. To check whether this last equality holds, we use a Wald test and Þnd a χ 2 equal to 0.325. With three restrictions, the p-value is 0.955, so we cannot reject the intertemporal equation. 26 This, and the fact that nxa t (predict) = nxa r t + nxa ∆nx t is very close to nxa t (see Figure 2) show the excellent quality of our approximation.
Following the same methodology, Figure 3 further decomposes nxa r t into a gross asset and gross liability return components (nxa ra t and nxa rl t comes mostly from excess returns on gross assets; the contribution of expected returns on gross liabilities is negligible.
[ Figures 2-3 about here]
We are also interested in the long run or low frequency properties of nxa. Following Cochrane (1992), we use equation (8) to decompose the variance of nxa into components reßecting news about future portfolio returns and news about future net export growth. Given that nxa r t and nxa ∆nx t are correlated, there will not be a unique decomposition of the variance of nxa into the variance of nxa r and the variance of nxa ∆nx . An informative way of decomposing the variance is to split the covariance term, giving half to nxa r and half to nxa ∆nx as follows:
This decomposition is equivalent to looking at the coefficients from regressing independently nxa r and nxa ∆nx on nxa. The resulting coefficients, β r and β ∆nx represent the share of the unconditional variance of nxa explained by future returns or future net export growth. 27 Table 3 reports the decomposition for values of ρ between 0.94 and 0.96.
For our benchmark value ρ = 0.95, we get a breakdown of 56% (net exports) and 31% (portfolio returns) accounting for 87% of the variance in nxa. 28 The results are sensitive to the assumed discount factor. Lower (higher) values of ρ increase (decrease) the contribution of portfolio returns. 29
For ρ = 0.94, we Þnd that portfolio returns account for 32% of the total variance while for ρ = 0.96 their contribution decreases to 29%. The general ßavor of our results is not altered by those robustness checks.
These Þndings have important implications. First, Þnancial adjustment accounts for about 31% of total external adjustment, even at long horizons, while 56% comes from movements in future net exports. Thus, our Þndings indicate that valuation effects do not replace the need for an 27 This is not an orthogonal decomposition, so terms less than 0 or greater than 1 are possible. Empirically, the sum of β r and β ∆nx can differ from 1 if the approximation nxa t = nxa r t + nxa ∆nx t is not satisÞed. As we argued above, the quality of the approximation is very good.
28 As explained in (4), our benchmark ρ is imputed from the data. It is obtained from sample weights µ xw , µ mw , µ aw , µ lw and equation (2).
29 Whenever we perform comparative statics on the discount rate ρ we insure that equation (2) holds by adjusting µ a . The corresponding values are presented in line 6 of Table 3. ultimate adjustment in net exports via expenditure switching or expenditure reducing mechanisms, a point developed in detail in Obstfeld and Rogoff (2004) . What our estimates indicate, however, is that valuation effects profoundly transform the nature of the external adjustment process. By absorbing about 31% of the external imbalances, valuation effects substantially relax the external budget constraint of the US. As Þnancial globalization -and the scope for wealth transfers-increase, one implication is that the US will be able to run larger and more substantial external imbalances, provided foreigners are willing to accumulate further holdings of (depreciating) dollar-denominated US liabilities. This seems to be borne out in the data, where the ßuctuations in nxa have taken increasingly larger amplitude over the last thirty years.
Using the same methodology, lines 3 and 4 of Table 3 further decompose the variance of nxa r into the contributions of returns on gross assets and liabilities. For the standard speciÞcation, we obtain a breakdown of 29% (nxa ra ) and 2% (nxa rl ) making up the 31% total contribution of the returns to external adjustment. These Þndings conÞrm Figure 3 : gross asset returns account for the bulk of the variance, while returns on gross liabilities, which are all in dollars, are largely unresponsive.
[ Table 3 about here]
Predictability of returns, exchange rate and net exports
In this section, we investigate the predictive power of the deviation from trend of the ratio of net exports to net foreign assets. Equation (8) indicates that nxa t should help predict either future returns on the net foreign asset portfolio r t+j , or future net export growth ∆nx t+j , or both. 
[Figures 4-5 about here]
It is no coincidence that these two episodes were marked by large movements in the dollar. Figure 5 reports the quarterly rate of depreciation of the dollar ∆e t (a positive value means a dollar depreciation) together with (the opposite of ) nxa t−1 over the post Bretton-Woods period.
Again, the variables are standardized. The Þgure reveals a substantial degree of correlation between nxa and the subsequent rate of depreciation of the currency. In the mid-1980s and again in the late 1990s, nxa indicated that a depreciation of the dollar was necessary to restore long term solvency.
The dollar subsequently depreciated.
Forecasting quarterly returns: the role of valuation effects
This section explores in more details the ability of nxa to forecast future net foreign asset portfolio returns and exchange rates at the quarterly horizon. Tables 4-7 report a series of results using the lagged deviations nxa t−1 as a predictive variable. Each line of the tables reports a regression of the form:
where y t denotes a quarterly return between t − 1 and t while z t denotes additional controls shown elsewhere in the literature to contain predictive power for asset returns or exchange rates.
Looking Þrst at Panel A of Table 4 , we see that nxa has signiÞcant forecasting power for the net portfolio return r t one quarter ahead (line 1). TheR 2 of the regression is 0.10 and the negative and signiÞcant coefficient indicates that a positive deviation from trend predicts a decline in net portfolio return that is qualitatively consistent with equation (8). We observe also that there is essentially no forecasting power from either lagged values of the net portfolio return, or lagged domestic and foreign dividend-price ratios (lines 2-3). We note that xm t−1 , the deviation from trend of net exports, does have some predictive power on its own (line 4). It does not however enter the regression if we use the theoretically correct variable nxa t−1 (lines 5-6).
We emphasize that the predictive power of the regression is economically large: the coefficient of 0.41, coupled with a standard deviation of nxa of 11.72% indicates that a one-standard deviation increase in nxa predicts a decline in the net portfolio return of about 481 basis points over the next quarter, equivalent to about 19.22 percent at an annual rate. Table 4 reports the results of similar regressions for the excess equity total return, deÞned as the quarterly dollar total return on foreign equity r ae t (a subcomponent of US assets) minus the quarterly total return on US equity r le t (a subcomponent of US liabilities). Since r a t is very correlated with r ae t and r l t is very correlated with r le t , it is natural to investigate the predictive ability of our variables on this measure of relative stock market performance. 30 To the extent that the weights µ a and µ l are imperfectly measured, the degree of leverage of the net foreign asset portfolio could also be mismeasured, which could inßuence our results on total net portfolio returns.
Panel B of
We are able to conÞrm our results with this more partial but also arguably less noisy measure of net foreign asset portfolio returns. There is signiÞcant one-quarter ahead predictability of the excess return of foreign stocks over domestic stocks. TheR 2 of the regression is equal to 0.06 (line 1) and the sign of the statistically signiÞcant coefficient is negative, as expected. The domestic and foreign dividend-price ratios are not signiÞcant on their own (line 3), but the domestic dividend-price ratio becomes signiÞcant once associated with nxa t−1 (line 6). TheR 2 of this regression is an impressive 0.16. It is important to emphasize that we are predicting one-quarter ahead relative stock market performance!
The predictive impact of nxa t−1 on r ae t − r le t is smaller than on r t , yet it is still highly economically signiÞcant. With a coefficient of -0.12, a one-standard deviation increase in nxa predicts a decline in excess returns of 141 basis points, or 5.63 percent annualized. These results accord well with the intuition behind equation (8) and show that changes in return on domestic relative to foreign assets are a powerful mechanism for international Þnancial adjustment.
[Tables 4-7 about here]
We now turn to the components of the total portfolio return r t . Recall that we can write r t = |µ a | r a t − |µ l | r l t . Does our variable nxa predict the return on gross liabilities or gross assets? In Panel C of Table 5 , we investigate the predictive ability of nxa t−1 for r l t , the return on US gross liabilities. Panel D investigates the predictability of US total equity return r le t . It is immediate that the predictive ability of nxa for both variables is inexistent: the coefficients on nxa t−1 are never signiÞcant and theR 2 is essentially zero. By contrast, we conÞrm the results of Lettau and Ludvigson (2001) and Þnd that the deviation from trend of the ratio of nondurable consumption to total wealth cay t−1 contains predictive power for US stock returns (and US liabilities). Panels E and F of the same Table look at the predictive power for the total return on gross assets r a t and the foreign total equity return in dollars respectively. Both panels indicate that there is signiÞcant predictive power at one quarter, even though it is weaker than for the net foreign asset portfolio return. TheR 2 is small, around 0.03 (line 1 and line 6) but is robust to the addition of the foreign dividend price ratio. 31 An increase in nxa t−1 predicts a decline in future dollar returns on foreign assets, in line with the intuition behind equation (8). Comparing panels A, C and E indicates that the correlation structure between returns on gross assets and liabilities plays an important role for understanding the adjustment of net foreign asset returns r t .
Exchange rate predictability a quarter ahead
The results from Table 5 raise an obvious and tantalizing question: could it be that the predictability in the dollar return on gross assets arises from predictability in the exchange rate? After all, the return on gross foreign assets can be written as r a t =r a t + ∆e t − π t where e t represents (the log of) a Þnancially-weighted US nominal effective exchange rate andr a t represents the return on gross assets in some compound foreign currency. Panel G of Table 6 We observe Þrst that nxa t−1 contains strong predictive power for both exchange rate series (line 1 of Panels G and H). The coefficient is negative (-0.08 and -0.09 respectively) and signiÞcant, implying that a current negative deviation from the trend of net exports to net assets predicts a subsequent depreciation of the dollar against major currencies that increases the returns on gross assets and helps restore long-term solvency. TheR 2 are high (0.08 and 0.11 respectively). The effects are also economically large: a one-standard deviation decrease in nxa predicts a 3.75% to 4.23% (annualized) increase in the expected rate of depreciation of the multilateral exchange rate over the subsequent quarter.
Our results are robust to the inclusion of the three-month interest rate differential i t−1 − i * t−1 where we construct i * t using 1997 weights from the benchmark US Treasury survey. Line 3 tests the Uncovered Interest Parity condition. As is abundantly documented in the literature (see Gourinchas and Tornell (2004) for recent estimates), the coefficient on the forward premium i t − i * t is often insigniÞcant or negative. We Þnd a similar result (line 3 and 6): if anything, an increase in US interest rates is associated with a future expected appreciation of the dollar. 32 As before, we also 31 Unfortunately there is no available measure of the foreign consumption wealth ratio. 32 Our results imply that the risk premium (deÞned as the difference between the three-month forward rate and the depreciation rate) is explained by our cointegrating residual.
Þnd that the predictive power of xm t−1 on the exchange rate does not survive the inclusion in the regression of our variable nxa t−1 .
Finally, Table 7 tests the quarter-ahead predictive power of nxa t−1 for bilateral nominal rates of depreciation of the dollar against the Sterling, the Japanese yen, the Canadian dollar the German DMark (Euro after 1999) and the Swiss Franc. We Þnd a modest predictive power for all currencies except the Canadian dollar, withR 2 ranging from 0.03 to 0.10. The largest signiÞcant effect is on the DM/Euro and the weakest on the British pound.
Overall, these results are striking. Traditional models of exchange rate determination fare particularly badly at the quarterly-yearly frequencies. Our approach, which emphasizes a more complex set of fundamental variables, Þnds predictability at these horizons. Our cointegrating residual variable enters with the predicted sign and is strongly signiÞcant: a large ratio of net exports to net foreign assets predicts a subsequent appreciation of the dollar, which generates a capital loss on foreign assets. 33
Long horizon forecasts: the importance of net export growth and of the exchange rate
A natural question is whether the predictive power of the deviations of the ratio of net exports to net foreign assets from trend increases with the forecasting horizon. According to equation (8), nxa could forecast any combination of r t and ∆nx t at long horizons.
We investigate this question by regressing k−horizon returns y t,k ≡ ³ P k−1 i=0 y t+i´/ k between t−1 and t+k−1 on nxa t−1 . Table 8 reports the results for forecasting horizons ranging between one and twenty-four quarters. When the forecasting horizon exceeds 1, the quarterly sampling frequency
th order serial correlation in the error term. Accordingly, we report Newey-West robust standard errors with a Bartlett window of k − 1 quarters.
For each horizon we report two regressions. The Þrst one uses as before nxa t−1 as the regressor.
Its explanatory power is summarized by R 2 (1). In the second one, we used xm t−1 , al t−1 and xa t−1 independently as regressors (their linear combination constitutes nxa t−1 ), to allow for the fact that 33 There is one potential caveat to our results: tests of the predictability of returns may be invalid when the predicting variable exhibits substantial serial correlation. The pretesting procedure of Campbell and Yogo (2003) indicates no problem in our case for any of the forecasting regressions of this section except for the net returns. In all cases, the correlation between the innovation in nxa and the residual from the predictability regression is smaller than 0.125 in absolute value, indicating little size distortion (i.e. a 5% nominal t-test has a true size of 7.5% at most). For net returns, the coefficient is 0.167, suggesting a potentially larger size distortion. But performing Campbell and Yogo (2003) 's test leads us to reject the hypothesis of no predictability at the 5% level. Therefore all our predictability regressions are robust.
the steady state weights of exports, imports, assets and liabilities may be measured with errors.
We report only one summary statistic for this second regression, R 2 (2). Table 8 indicates that the in-sample predictability increases up to an impressive 0.27 (0.35 with three regressors) for net foreign portfolio returns at a four-quarter horizon, then declines to 0.02 or 0.04 at twenty four quarters. A similar pattern is observed for total excess equity return.
These results suggest that the Þnancial adjustment channel operates at short to medium horizons, between one quarter and two years. It then declines signiÞcantly and disappears in the long run.
As shown in section (4.1), its overall contribution to external adjustment amounts to roughly 31%.
[ Table 8 about here]
The picture is very different when we look at net export growth. We Þnd that nxa t−1 predicts a substantial fraction of future net export growth in the long run: theR 2 is 0.36 at 24 quarters, and 0.77 with three regressors! This result is consistent with a long run adjustment via the trade balance. A large positive deviation of net exports relative to net foreign assets predicts low future net export growth, which restores equilibrium. The classic channel of trade adjustment is therefore also at work, especially at longer horizons (8 quarters and more).
Looking at exchange rates, we Þnd a similarly strong long run predictive power on the rate of depreciation of the dollar. TheR 2 increases up to 0.36 (0.61 with three regressors) at 12 quarters.
There is signiÞcant predictive power at short, medium and long horizons. 34
Taken together, these Þndings indicate that two dynamics are at play. At horizons smaller than two years, the dynamics of the portfolio returns seem to dominate, and exchange rate adjustments create valuation effects that have an immediate impact on external imbalances. At horizons larger than two years, there is little predictability of asset returns. But there is still substantial exchange rate predictability, which goes hand in hand with a corrective adjustment in future net exports. 35
34 Again, the persistence of nxa in the predictive regressions is not an issue. Performing the pre-test of Campbell and Yogo (2003) , we Þnd that there is no problem for the exchange rate nor for the total excess equity returns. In the case of net exports and net returns there is some size distorsion. When we perform Campbell and Yogo (2003) 's test however we can reject the hypothesis of no predictability at the 5% level. Once again, this implies that our predictability regressions are robust.
35 Other factors can also inßuence the nominal exchange rate at longer horizons. For instance, Mark (1995) demonstrates that the Þt of the monetary model improves dramatically beyond 8 quarters. We do not include these determinants in our analysis.
Hence, because the exchange rate plays key roles both in the Þnancial adjustment channel and in the trade adjustment channel it is predictable at short, medium and long horizons. The sign of the exchange rate effect is similar at all horizons since an exchange rate depreciation increases the value of foreign assets held by the US and affects net exports positively. The eventual adjustment of net exports is consistent with the predictions arising from expenditure switching models. Because these adjustments take place over a longer horizon, their inßuence on the short term dynamics is rather limited. Figure 6 reports the FDI-weighted nominal effective depreciation rate from 1 to 12 quarters ahead against its Þtted values with nxa and independently with our three regressors. First, we observe that the improvement in Þt is striking as the horizon increases. Second, we emphasize that our predicted variable does well at picking the general tendencies in future rates of depreciation as well as the turning points, even one to four quarters ahead.
[ Figure 6] 
Out-of-sample forecast
We perform out-of-sample forecasts by estimating our model using rolling regressions and comparing its performance to simple forecasting models. 36 This enables us in particular to revisit the classic Meese and Rogoff (1983) result. These authors showed that none of the existing exchange rate models could outperform the random walk at short to medium horizons in out-of-sample forecasts, even when the realized values of the fundamental variables were used in the predictions. More than twenty years later, this very strong result still stands. 37 We start by splitting our sample in two. We refer to the Þrst half, from 1952:1 to 1978:1, as the 'in-sample'. We then construct out-of-sample forecasts in three steps. First, we estimate our three cointegration vectors over the 'in-sample'. 38 This guarantees that our constructed nxa does not incorporate any future information. Second, still over the 'in-sample', we estimate the forecasting relationship between future returns and lagged nxa. Finally, we use this estimated relation to form a forecast of the Þrst non-overlapping return or depreciation rate entirely outside the estimation sample. We then roll over the sample by one observation and repeat the process. This provides us with up to 104 out-of-sample observations. 39 We emphasize that, since we are estimating the cointegration vectors and the weights using only data available at the time of prediction, we cannot fall victim to any look-ahead bias. 40 This exercise is very stringent because, due to sampling uncertainty, the parameters of the cointegrating equations cannot be as precisely estimated on the shorter sample as if we were to use the whole sample each time. Horse races of our variables against a general AR(1) and the random walk model are presented in Tables 9 and 10 respectively.
Horse race against an AR(1)
We assess the predictive power of our cointegrating residuals by comparing the mean-squared forecasting error of two nested models. We use a regression that includes just lagged returns (resp. depreciation rate) as a predictive variable (restricted model) and compare it with a regression that includes both the lagged return and nxa t−1 (unrestricted model) at various horizons. We compute the ratio of the mean-squared errors of the unrestricted model to the restricted model MSE u /M SE r and test whether it is signiÞcantly smaller than one using the modiÞed Harvey, Leybourne, and Newbold test statistic (Clark and McCracken (2001) ); 41 the null hypothesis is that of equality of the MSE for the restricted and the unrestricted model. The alternative is that MSE r > MSE u . Panels A and B of Table 9 report results for the total return on the net asset portfolio r t,k = ³ P k−1 i=0 r t+i´/ k as well as for the excess equity return r ae t,k − r le t,k where r ae t,k and r le t,k are deÞned analogously. We Þnd that nxa t−1 improves the out-of-sample forecastability of net foreign returns and excess equity return at all horizons from one to sixteen quarters. 42 The improvement in Þt is signiÞcant. We repeat the exercise augmenting the model with dividend price ratios, known to predict equity returns in conjunction with the lagged variable. In all cases the results are similar and support the importance of our cointegration variable for out-of-sample forecasts.
Panel C of Table 9 reports our results for the rate of depreciation of the exchange rate. Most tests 39 See Appendix C for details. 40 Furthermore, for this exercise we use non-seasonnally adjusted exports and imports data. We understand from conversation with BEA staffers that the BEA's seasonal adjustment procedure makes use of some future data.
41 This statistic is correct only for one-step ahead forecasts. We perform rolling regressions and use accordingly the critical values presented in Table 4 of Clark and McCracken (2000) . The results are similar if we use recursive estimates instead. 42 We cannot investigate the out-of-sample predictability for longer horizons because we do not have enough observations.
of exchange rate out-of-sample predictability estimate the forecasting equations over the ßoating period only. In contrast, we estimate our forecasting equations since 1952 and construct out-ofsample forecasts from 1978 onward. This gives us more observations to re-estimate the cointegration relation each period to construct nxa, which represents our best estimate of external imbalances, both in the Bretton Woods and in the ßoating period. Since our out-of-sample forecasts start in 1978, well into the ßoating period, the goodness of our Þt cannot be ascribed to the fact that we forecast the constant exchange rates of the Bretton Woods era! 43 The improvement in Þt when using our cointegrating variables is important at all horizons, even at the short end. Augmenting the equation with interest rate differentials does not affect our results.
[ Table 9 about here]
Random Walk versus Cointegrating Vector: Meese-Rogoff revisited
Since the classic paper of Meese and Rogoff (1983) , the random walk has often been considered the appropriate benchmark to gauge the forecasting ability of exchange rate models. We follow the tradition and perform nested comparison exercises. We compare the mean-squared errors (MSE) of a model featuring only our cointegrating residual nxa and a constant to the MSE of a driftless random walk. We construct the forecasts involving our cointegrating vector as above. We reestimate the cointegrating vectors and weights each time we add one observation to our sample and thus use only data available up to the date of forecast.
To assess the statistical signiÞcance of our results we use the MSE-adjusted statistic described in Clark and West (2004) and developed to perform an exercise similar to ours. This statistic is appropriate to compare the mean squared prediction errors of two nested models estimated over rolling samples. It adjusts for the difference in mean-squared prediction errors stemming purely from spurious small sample Þt. The test compares the MSE from the random walk (MSE r ) to the MSE for the unrestricted model (MSE u ), where the latter is adjusted for a noise term that pushes it upwards in small sample (MSE u − adj). The difference between the two MSE is asymptotically normally distributed. We use a Newey-West estimator for the variance of the difference in MSE in order to take into account the serial correlation induced by overlapping observations when the forecast horizon exceeds one quarter.
As discussed in the previous section, we perform the out-of-sample analysis over the entire sample. Results are similar if we restrict the estimation to the ßoating period, provided we allow for enough observations in-sample. Table 10 presents the results. A ∆MSE-Adjusted statistic larger than one indicates that our model outperforms the random walk in predicting exchange rate depreciations. For the FDI-weighted exchange rate, our model outperforms signiÞcantly the random walk at all horizons, including one quarter ahead. 44 The p−values are always very small.
Results for the trade-weighted exchange rate are very similar. The table also reports the ratio of the (unadjusted) MSE. This ratio is smaller than one at all horizons and for both exchange rates.
The curse of the random walk seems therefore to be broken for the dollar exchange rate.
[ Table 10 about here]
Conclusion
This paper presents a general framework to analyze international adjustment. We model jointly the dynamic process of net exports, foreign asset holdings and the return on the portfolio of net foreign assets. For the intertemporal budget constraint to hold, today's current external imbalances must predict either future export growth or future movements in returns of the net foreign asset portfolio, or both.
Using a newly constructed quarterly dataset on US foreign gross asset and liability positions at market value, we construct a theoretically grounded measure of external imbalances. That measure challenges the conventional wisdom concerning the extent of the US external imbalances. Historically, we Þnd a substantial part of external imbalances (roughly thirty percent) are eliminated via changes in asset returns. These valuation effects occur at short to medium horizons while adjustments of the trade balance come into play at longer horizons (mostly after two years).
The exchange rate has an important dual role in our analysis. In the short run, a dollar depreciation raises the value of foreign assets held by the US relative to the liabilities, hence contributing to the process of international adjustment via the Þnancial channel. In the longer run, a depreciated dollar favors trade surpluses, hence contributing to the adjustment via the trade channel. The counterpart of the effect of exchange rate movements as an adjustment tool is that observing today's ratio of net exports to net assets contain signiÞcant information on future exchange rate changes. We are able to predict in sample 11% of the variance of the exchange rate one quarter ahead, 44% a year ahead and 61% three years ahead. Our model has also signiÞcant out-of-sample forecasting power, so that we are able to beat the random walk at all horizons between one to twelve quarters. In our out-of-sample exercises, we eliminated any possibility of look-ahead bias by using exclusively data of the Þrst part of the sample for all the estimation phase.
Our approach implies a very different channel through which exchange rates affect the dynamic process of external adjustment. In traditional frameworks, Þscal and monetary policies are seen as affecting relative prices on the goods markets (competitive devaluations are an example) or as affecting saving and investment decisions. In our model, Þscal and monetary policies should also be thought of as mechanisms affecting the relative price of assets and liabilities, in particular through interest rate and exchange rate changes. This means that monetary and Þscal policies may affect the economy differently than in the standard New Open Economy Macro modelsà la Obstfeld and Rogoff. While early contributions to the intertemporal approach did study intertemporal effects (on real interest rates) of terms of trade or exchange rate movements (see Razin and Svensson (1983) ), we emphasize a different mechanism through asset revaluations. 45 We used accounting identities and a minimal set of assumptions to derive our results. Any intertemporal general equilibrium model can therefore be nested in our framework. The challenge consists in constructing models with fully-ßedged optimizing behavior compatible with the patterns we have uncovered in the data. A natural question arises as to why the rest of the world would Þnance the US current account deÞcit and hold US assets, knowing that those assets will underperform. In the absence of such model, one should be cautious about any policy seeking to exploit the valuation channel since to operate, it requires that foreigners be willing to accumulate further holdings of (depreciating) dollar denominated assets.
Several economic mechanisms could a priori be consistent with our empirical results. First and foremost, the portfolio balance theory, which emphasizes market incompleteness and imperfect substitutability of assets, seems well-suited to formalize our Þndings. In a world where home bias in asset holdings is prevalent, shocks may have very asymmetric impacts on asset demands, leading to large relative price adjustments on asset markets. Suppose for example that the world demand for US goods falls, thereby increasing the current account deÞcit of the United States. The wealth of the US goes down relative to its trading partners. But since the rest of the world invests mostly at home, the dollar has to fall to clear asset markets. Hence a negative shock to the current account leads to an exchange rate depreciation at short horizons. Standard portfolio rebalancing requires a subsequent expected depreciation to restore long run equilibrium. 46 This depreciation increases the return of the net foreign asset portfolio of the US and thereby contributes to close the gap due to the shortfall in net exports. 47 Another interesting avenue to explore are models generating time-varying risk premia such as Campbell and Cochrane (1999) . Finally, a Þner study of the role of foreign official sectors in Þnancing the US current account deÞcits, particularly when global imbalances are high, is also certainly warranted.
46 See Kouri (1982) and Henderson and Rogoff (1982) . 47 Obstfeld (2004) provides an illuminating discussion of those theoretical mechanisms.
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Appendix A Loglinearization
The law of asset accumulation is given by:
Divide through by household total wealth (including human wealth) denoted by W t+1 : Denote by µ yz the steady state value of the ratio Y t /Z t for some variables Y t and Z t , and deÞne y t = ln(Y t ). We deÞne yz t such that Y t /Z t = µ yz exp (yz t ) . A Þrst-order Taylor expansion of the right hand side of (A.2) gives:
where
The left hand side of (A.2) is approximately equal to:
Equating, rearranging and substituting yz t = y t − z t − ln ¡ µ yz ¢ , and ∆w t+1 = w t+1 − w t − ln γ, we obtain (omitting irrelevant constants):
where ρ = γ/R. If we deÞne na t = |µ a | a t − |µ l | l t , nx t = |µ x | x t − |µ m | m t , and r t+1 = |µ a | r a t+1 − |µ l | r l t+1 , we obtain: 49
nx t has the interpretation of the log-linearized trade balance, while na t has the interpretation of the log-linearized net foreign asset position. We observe that w t and w t+1 drop out of the linearization. Subtracting and adding nx t+1 − nx t to the left hand side of equation (A.3):
where nxa t = nx t + na t . This is a difference equation in nxa t . Under assumption 4, this difference equation can be solved forward since ρ < 1 :
which is equation (7). Finally, using the restriction µ x − µ m = µ a − µ l = 1, nxa can be decomposed as follows: 50 
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